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(54) DISPLAY DEvicE AND ITS DRIVING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power 
cpnsumption of a driving circuit system by repeatedly 
arraying a combination of basic colors along signal 
lines and setting the number of scanning lines to a 
multiple of the total number of pixels arrayed along 
the signal lines by the number of the basic colors. 
SOLUTION: One pixel 12 consists of an area 
sectioned with two longitudinal signal lines SI and S2 
and four lateral scanning lines G1-G4. Further, color 
filters are arrayed in the order of R. G, and B along 
the signal lines. Here, when one pixel 12 is composed 
of three basic colors, the scanning lines G need to be 
three times as many as before and gate drivers Gd 
need to be three times as many as before, but the 
signal lines S and source drivers Sd are both reduced 
in number to one third as many as before. As for the 
power consumption of drivers, the source drivers Sd 
which consume much electric power are greatly 
reducible in power consumption, so the total power 

consumption can be suppressed even after an increase of the gate drivers Gd is excluded. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 



29.11.2000 



Copyright (0); 1 998,2000 Japan Patent Office 



mB^m^fflf (J P) 02) i& ^ 1^ ^ ^ (A) (ll)»»ffl8I^W«# 

i|#Pl^lO- 10546 

(43) B ^J«10^ (1998) 1 ^ 16 B 



<5i)int.a.' mm^ iTrt«iL»^ Fi mi^mn 

G 0 2 F 1/1343 G 0 2 F 1/1343 



i^m^ 6 OL (^ 8 s) 



(21>tilM# 


»W¥8- 158649 


(TDttinA 


395003523 










(22)m0B 


3P*K8^(1996)6^19B 




S«»{lU#mjftK5«ifflHTB31»» 
















S*SiR<iIi#Tp«K?^a=TB31»« 














(74)'reaA 





(57) (ilii<<j] 

i:#SS[®fi^^ fc J: o Tt«tfB#fS[®H^*^v h U ^ ;^ 





1 

^ ic J: o T iufa#s5[<z)M^*^-r h u 7.mm s 
[K#3S4 1 ft 1 im(Dmmmm^^W)'r&iz:& 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] zL<Dm<DmMB^mitimm-^i\^^yi^ 

n.-^M<Z)^^|ggtCfeV^T, 64 0 m) X4 8 0 
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<ai:;&:SiH^ (R. G, B^-lK-yl — MT'lH^&^l 

fiK) (DfS:7b\ 640X480 = 307200 ®^T'S> 

U> ■^i-^«S{caioTRGB^c3 43'i!l$^^Tv^§t^?)^c, 

m^m(Dmits mmm^. so*, ■ff-^sst^e 

4 0X3 = 1 9 2 0;*:T'fe-5. tHeoTilii K-v hSJtli, 6 
40X3X480 = 921 600 K^V N t^nTV^S. 
[0 0 0 4] ig9«, z:(Da<Z);*5-?KS^S^ISSCD® 

Sratf -5. Z.<DmiZi5^^X lit, 2«((DMt^BB 

mzm:^{^izm^Wii)^mijmzm.ms^f}^'e^'et\>iS'WL^ 
E® $ tifefi^^icH^s^ ii mm h ^ > ^ e> 

jbt, ±mmtrmmiz^n'enmnmmsbm<DmwL<D''j 

[000 5] g| 9 (c z<Dmo)W.^^BM^ 1 <^)!ils&^fiS; 

20 30!)M«)llIl»tCj3V%Tl8?ll<OM-f-«8Si, 
Sg, Sg-'-ii, ;g|JiJ(D^MGi, G2"-*^3cM^^ffiT' 

^WLM^-^ti. m^mtM^mizji^mm^ntzmmiz 

W^®^ 5 ^m^Ot- 1 -Doym^^i)^ 1 o<© K»v h i: S 

zicDK^v hA^3o^^bTloco®^ii34x-tv\ 

So tJeoT@9fCa^f IlIi^^C^3V^T«, HIOCD^T* 

A (D^g^^MtC * o Ttt, r O® Jg 7 *U WiB_h{C 3 0 
7 2 0 0^i?^J*S^^TV^SZ.^:^C^&i>. 
30 [00 0 6] 

ty- h K5^>'N'G d«, aS> 2 4 0;*:SMODffi;de 
HB«)L S I A^6>^;^Stl-50-^, ^^^^ 

UT>'N°^y'^-i^) co?^®T?$>-&*\ L S I SrEg^HISt- 
5COG i^^^zfT^ryC'^y^) (Di^Mii^n^<Df}m^ 

40 «gl 9 2 0*i:^S^4 8 0^\,zMfZ^-ir^t~Mz\t. M 
9lC^f i-3{C2 4 0fc^>(DV-;^K^-^>'^'Sd$:8^@ 
(24 0 X8= 1 9 2 0), 2 4 0 tr^CO-if- h K^-f 
AGdS:2M (240X2 = 4 8 0) fflV>Sj£:»M*^*>o 

• [0 0 0 1] z.z.xii(!ii\^'^4^'^<Dm^9.tnt^ iiinz 

G d J: »; v^ i: $ tiT V 
50 K ^ mmMiJ (»«J 8 4 0 m W) 




(3) 



3 



V-h}^'7^n ^gV^ 20mWX2=40 m 

W : 5%5:i5«b-5. ) 

V-XK^^/N' iffVN 0 OmWX 8 = 8 0 Om 

W : 9 5%$:d&«?)-5o ) 

[0 0 0 8] _hia(oy-:x. K^-f /n'®?^^*;^; 

tt, 3S^^^C^V^T;^J^-^^■e6 bit (Pgiit!(64) 

©f^^W^a:*®-?**;, 8b i t 

F ^ i: ?^^«;tfM{i5g tc/A § |6ltc 
Ji<±©^*/)^^, :s^5:*:MH-fb, ]ifPgi^fb*>jt«?) 

[0 0 0 9] ;*:|8^a«MIB*f»lC^*TJ&3*vfct»©T? 

iHZ2bS>o 20 
[0 0 10] 

[a5li$r«S!i-r-5fe*(7)^m] ;*:|8^ttBaiB^II5:S?^ 

'^t>'&t)mvMLmi>'i^n. ^w^<Dm.f)K m^m\zm 
[0 0 11] mmo^m^m^^mx.. ^m^mz so 

[0012] r^ic, *ig^oigi&^?£»*, 9t\zmm<Dm 40 

[0 0 13] $fe{CgB^©«;*i:#^$:>tU, IgtCl 




4 

[0 0 14] 

mo^mmi.z'o^^xmmir^. mi\ti^^m^mm:V^y 
vy^9mm-i3^<7yWi^B^Bmmzmm\^r^-Mm^^^^ 

( s d 1 ~ s d 3) , ?Sb1^5^^^ 1 0 (Dmmw(s.(DAm 
Sl5i::e^l(!lap{c€^^-?n3«, -^itB^ao^f- h K^>f a 

Gd (Gdi~Gd6) *^|8tje>tlTVx5. ?k{C, |ffgB?S 
H^aS^*^ 1 0 S:«lMg-r S 2 «tc^)SW»«(0 e) t., -15 

(Dismmmz \mm n ^ > mmi3m^^ty.x v^ 

So ^®iiiii!&#ifia®e)'^cDiH^tcffls-rsap^)'S:ia2 

{C*£;*:LT^-t. 3CD?^®JCfe{-tS 1 OODH^I 2{d;, 
2*CD^JlJCC»M^«aSi, S2i:4 2^©W!j«)Gi, G2, 
G3, G4tCj:oT|2H$*vfcMJic-e«fia$tlTV%5, 
LT, -(i-^^Si, S2. il^S^G,, G2i:tCJ;yH* 

4xfcM^{c 1 -Do^mmmM 1 1 A^ist:r e> tir r<7)fiigc7b^ 

lo(Z)K>y hiiSn, m-^i^Si. S2, ii^S3«G2, 
GaiitCAUHStifeflJSIcfCloOHfgmffil 1 A^ggJt 

S2. ii^^Gg, G4ii{CJ;yH*nfcffi%!c{Clo© 
iif 1 1 ^i^X^O^mmiS^ 1 K^y H t $ 

[0 0 15] mmmmmmi Himm^tifcimm 
mmzM^^^^i&<D&mz\ti]^-y-f)\y9timi-f^n 

?>t)\ Z:CDJ^^I^C33V^T^±S2^Cg^-rloCDM^CO^ 

■t^^mizmsiz^-t^oizGtDi^^-y^jv-niti^. T 
®(iDH^mfli 1 1 {cMlSl-r SfiStcB 3 fCa^f J; ^ fc B 

SS[(Da^%^«bfc ^ - 7 Y ;b ^ CD R G B CDiHSRI^ 5: 

Ipj m3<D±r:^m lC?&oTRGB. R G B OJllSigtT* 
:;!j5-7-r;i/iJi*^ffi^J$*l, jfelBJiSN o . 1 (D:)?l«»Ct4 
R, R, R-, ^SSS^N o . 2(Z):&f«l{CttG, G, G 
••■> -ffi-^^No. 3©:&|nJtCttB, B, B-, ^StlSlN 
o.4(^^rrfiitC(j:R, R, R-, :*at«8N o . 5 <Z):&|pJfC 
ttG, G, G ", ;^j«No. 6 0:3?I«afCtiB, B, B 



(4) 
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ltSllG7!>^4 8 0X3 = 144 0 *|2l-t ^j^lT V^-5„ tJ^o 
T3a)M^Cfc^^T«, M^S(t*6 4 0X4 8 0 = 3 0 

7 2 0 ox'$>^xm9izB:t^^mmiim^o)mmmx' 

*> s -B-^iiai^Sr/j^tiejls^lig® 1/3 (C^S^i? U T V ^ 

0 tfXDigKifflL S I S:ffl^^Sil■rs^:, V-:x. K^-f 
y1 S d 3 2 4 0 X 3 = 7 2 0 2ft* Tf^ffS «ri8 

VGAT'6 4 0;*:i:-rsi: 8 02fi:G)j^^*^**4xS lo 
ODT'Ell {C^-rJ:^tC3ffl<DV-X K^-Y/'^ S d i~ S 
dgi&^iet-tejti, |IBRtCl±2ffi®V-:^. K^>f AS d® 
^^=-^aPi:3{gB®V-;^K^'f/tSd3<Z)l 6 0*^ 

m<D^'f-t>mmzmm^s---izmm^tix\>^^, * 

>t»'- h K ^ -f >'^' G d {c is V ^ T ^aaSi2^il*fS[*'« 

1 4 4 0*7?feSfe«btC2 4 O tr>«)L S I S:fl§V^S^l 

^- h K^-f /^*Gdl~GdsA^ig^■^•e>tvTV^So J&fe, 

-h K^'f/tGd4lC>ttt- S^dSSSG ••®g^^?^SStCO 20 

djlCMLT^acJiSG-^U^iSStC^^^tl, *_hM 
OD'^f- h F^-f>'^Cd4{C*fLTJSy® l*feS<©^S 

«SG •7^>'5^ig^3^lTv^s, ttoT, ^fe^tcMr^-^-sy- 

h K^-fy'?Cdi^>f- h F^-ry^'Cd4^CGl~G48o^^ 
-^It4 8 O^fcoD^f- h«SG*«^4x-€'til;*:33#tcgSM$ 

[0 0 17] Z.Z.X% y->^K^-Y/1Sd«'y-h 

X F^-f >'N'S d S:fie3RCD8^7b>e> 3ffl{cM^i'^S-a:SZ:il 30 

AG d F^>f>'tS d(D#M{CfiV>T^^S@S-r 

«)S(7)-e, |g9{C:^-r«i65RfilitT*2MM'fc=fe'(^>*^:i<^ 

AS d(D<S^tCj;-53X h^cO^J: U*>lf'^*c<'&S„ 66 
o TSigUKjlc^^a^fJC < SEx. S ^ ^ < M J& y 
F^-r>''?©grMlc<t5iS3X hiti:Mmx^t:LZ.ii 

0 mW<D>!f- F F^-f >'-«*^ 6 MX 12 0 mW, ?'g^«:^J 40 
Si^n 0 0 mWCOV-X F^-Y/^3^@T'3 0 OmWilfS 
il, -&ltT**<j4 2 OmWi::&t)> 6e*«jt<^>*lJ 8 4 Om 

yfizMVxm^mzm7L?>:r.iit^'X^&. 

CO 0 1 8] iiZ.?,X\ Mi&XitTt<Vi/U:n:y^m^^X 

mm h^yjT.^ m^^mmmsL±.\zmWL-r^'^\znm 
\zmmh'yyV7.9mmm'^^mm.\^xWi^Bmmmmm 
\zmmmm^}Hm^^^wk^%^t\^i^^ wt^^mm 

h F5-rA(idtCit^T6~8 b i tm&<D^MfS^(^M 

^?:;s^$T'^asu'&<T^ii&feJScv^v-::^ f^was d so 



0):&i!immn:biMz^<. y-;^ F^-f AS d® h^^ 

^i^m^n^p^-^^ y->^ F^-f /•^s d ^nm-t^z-t. 

■5. 

[0 0 19] :L<Dmmzi5^^xitm3izm-t<k^ 

tC:<;^-y-f;b^®RGBiBgS:^fofc*^ *^-y-f 

<, 04 »C:^-r J;o»C, :^^SiSSNo. lJC?&oTR> 
B, GOi^UjgL, :^SIiNo.2{C»o-CG, R, B 
(DiNI'yiSU j^Stii^No. 3{C?&o-CB, G, RfDM*) 
jgU. :^ac*SN o .4 tCfftoTR, B, G(D^»JigLCD 
J: e> MS 5:^ y b^Sc^Si fC^fS ^ it T iff o t» 

tC, 03 lC3^-rA^l-XZ)R, G, BBBfili, ^J^F^ 

-r§^^> mzmm-r^mm<Dmm^ii^mmt&m<Dj: 

So 04{C^-rA^->(DR, G. BSBSli, ^ 

[0 0 2 0] rkiZ. 01—03 $:S(C5fe{cS^bfcJ^^® 

^i^iS*3^|g«^cfev^TSg^^nlIl^&S:^sg»»■1■s»•&^c•^v.^T 

-r-5tcfe;ty. 09 i:0i 0tc5^t-ii6^cD?S^^S^iSS 
0!§gKi:5i£ii*fi:b$-t±TOTtcUiWt-s. 09 t0i o 

^C^■t^i^3l5<Z)?a[||^5^^a^CfeV^T VGAt? 6 4 0X4 
8 0 F^y hCD^^Sr^fo^^. y V-2^mmmt6 0 H 
z (l#r^lC6 0111®®$:*^^;^^) t^nSOTT', 
iHS&^^SI^SfcSbtC, *?J1 6ms e c^^r^&M 

fS. BIIt>, 1 6ms e cOiatC, 4 8 OtJc^^SE 

G d 7&U * 1 & ;^ =^r ^ > L T vj) < ^igfittt 6 

0HzX4 8 02p:T% *!j3 0kHz ( 1 yifi?j3 0 

M s e c) — fg-^SSdWlCOV^Ttt, y-x 

F^-r^^S dJCti, -e-^^Se 4 0 X 3 = 1 9 2 07^^© 
M-^;b^^^?iJ(CiJie,n, -g-nS:— ^fc«biiA/T' 19 2 0 

«p^^JtCi3ie)^xT<Sf8#S: 1 F^v h^-f-om^m^f- 
tb<D h'^ ^it. 3 0 k H z X 1 9 2 OsfCT?*?! 6 
OMH z il^cS. 

[0 0 2 1] ZinfCMUT, 01 ^02{Ca^-r«lil®«[ 



7 

f$imzii^ S:480X3 = 14402(s:, m^i& 

S 6 4 0^^i:LTV^S(DT^ y- h F^-f /^G d 

m.mG^x^^yr^m-^o^mmm.^t. 6ohzx4 8 

0 X 3*=*«J9 0 kHz ^175;^, ZZX-M-^^^^tlX 
\,^ib^- h K9-f AT'fi, $&1 0 0 kHz *1?l&f^nrig 

m.x\,t. m^ms ^m^t.mio \z^.tmmyk<D i / 

3<D64 0*tCT?^Sfc«)fC, V-::^ F^-f AS d K 
>yh^D>yir{d;90kHzX64 02|s:=$<j6 OMH z t 

>!f-h F^-f AGdfeJ;CJfV-:^F^^>'^Sd«:-e<0* 
[0 0 2 2] «>c{c. ®i i:ia2{c^t-«igT'jfe«.i:, a 
Om 1 i: la 2 tca^^^ittt, 0 9 i: ig 1 0 iz^-t^Mm 

m(Dm^m^^mmt5t'^xmmm£^iti:^<^\^^£ 
\,\ apt., immii^rsmz^^t. mmmamnzB 
■t^m^m9izBirmM^3 o ? 2 o o-efe*;, fi?«JK 
<Dmt\t^cts^^\ t.r=., ^rmz^xi}. muz^-t 
^igtiia 9 tc^-f ^5t=fo y \y-2^mmmi. 6 0 h z t-bi 
ctii(Dx, mmmB(Dmxi)^<^M^j^^\ 
ommmz »ca^f « jgtt> 09^010 jcs^-r e«3R« 
m.<Dm.B^skmmtit^xmi^^- h F5-r/^'i:l^Il5y 

(Z), h F^ -< AO 2 mmmmm^j: v - x f^ -r & 

8 e) 3 M(caS'>^ $ -drs z: i: t/^X ^ ■& ©T% ^^t: i: L 

[0 0 2 3] O)^^;^?:^**^'^^. F^-rA?^M 
:^7{cov>T«, >!7'- F F^'i'/N'(^*?i2 0 mW(©M^«;^ 
(3!)%CD& SMi^^gilt-SOT' 1 2 OmW-efeS;!)^, 
h F^-f Al^Bfefc^J<D■M^a:^J^i^*ig8S:;^=^r^>■r 
■5«■&<z>^i8[SitA^3#p^c^ofefc^?)^c, 3^i:;fe»J, ^ 
If-eS 6 OmWi:;fc»;. V-;^ F^-1'>'ta)*<Jl 0 0 mW 
CD=b(DS:3<@^£Mli:f ■5<Z)T'3 0 OmWftSi:, ^SP 
T'-^lt 6 6 0 mWig^iltC^S*^ t^5R«jtT?t**?1 8 4 0 

[0 0 2 4] r^tC, 01 i:02lC5^-r^it$ra5fflLfc^ 

IZ lo(D7lx-A5:3ocD-7'f-;i/F{C:$}'iiJUT7-<- 
;i/ FP^ 5: 2 L feSI L*2t S:^T e> i: ^ 5 icI^^S 
S:^f .-5. imm^3^<Dy-{-JVl^xm 
^ii*, 7i/-AMiffiStS:2 O Hz, 7-r-;i/FMam 
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?:80Hz 16msec) ilU lo«>7-f-;i/F 

(i^l 6ms e c) COP^{C;^^-v ^•tS^acIS?:^^* 
^IS[1 4 4 02^0 1/3(7)4 8 0;*:i:-tS. iJ^oT^f- 
h F5-f A7b'5^at^S:;^#^i'>-rS^MiS[tt 6 0 H z X 

4 8 02(ci;;5:y, 09 i:0 1 0 JCa^fC£3f5«ji<^|gifi(^ 
^-^iirai::;*t»3 0 kH z *5§Wo$fe{cia^ufe 
mm<Dmm:^^(Dm-^(Diy3t^&z:tf}^x^^. * 

fc, *tltC#oT, F«vh^'n^yi^*»30kHzX64 

o*i;j&y, m2 tmi oiz^-rvt^mm<Dmmtm^ 

10 i^<;3 0kHz, apt., ^^WKl^S^feOJ^SI®©^® 1 

/3i:^s. 

[0 0 2 51 JSJl±«>ie»«:Sg«r*j*«:*gfflbfe^-&, ^JA 

®09i:0i o^c:^■r^^e*#JiT'flav^fc%^(^i:ra^(D>y 
- h F^'CAilV-;^ F^-f A5:fflVNS3i:*^T*S, L 
h F^-f AS 2MA^e, 6{BtCi©^-ti£^ 
S*^$)-5%<Z)cD, iSM'fcv-;?. F^^A$:8M*^e>3M 

20 [0 0 2 6] ©F^>f A?g««:/JtcoVATtt, Mmm^ 

y^^mmmttrnMnmi^x^^t^i^iz^mmm. 

i:raCJ;e)tCi^2 OmWT'feU, if& 2 0 mW(D?i^«:^J 
©t;(DS:6MMi;-rS®"ei 2 0mWi:«;»J, ^J-X 
F^-f ACD*?ll 0 OmW<Dt;<3!)S:3<gj£Mli:f 
*ie>(DF>y hi'D'yi^li, tJ^^O) 1/3 iiT&Sfeibtc, 
y-x F^-f A<7) 1 »J«)?gM:^J« i / 3 

Sg|^e?HCl 0 0/3mWt«:Si:, ^8PT'^ft*?j2 

2 0 m^'ju^miz ^ ;!)^, vtMmmx 8 4 O mViSm 

l/-AS:S*feiS[C0:7-Y-;i'F (z:«)J^^CD©-^«R, 
G, BCD3 y'-r -;uF) ^-f -;i/FMiKSS[$:6 

OHzilb> P^5: 2^js:fl$«b-C^St-53:i:tCJ:y, Y 

<lBic; 6 4 0 X 4 8 02}i:-cSt<j3 0 k H z 

[0 0 2 7] i:Z.5T% tf)fB<Z)#?^^{CfeVNTJi, 

40 h^>>:;>'x^$:Mv^fc?gB^B^^5igs (tft-lcd) 
^^mmx^^<DX\ mu-r h V 9 y^WL^^Bmm., f 

ED — ;bF:t5 >yi/3>7^-f , ^MM 

-imzoK^^m^mmx^^cDitiiTj^X':^^. * 

v^^i4fe^J•ill^tlBIlgT'&■5coT^ -enej^tSJ-iiia)^-^ 
50 ^±3fed6^SlSSc^:^£3R<7)2fg$>s^^^*4|&^lUT*f^5u * 



(6) 
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^ - :? -f >>b ^» OiBS*» 2 -fe&S V ^^i 4 6 S:S(FizB® J: e) «c 
[0 0 2 8] 0 7 i:ig8(i*|g^S:#Mv h U ^X^<D 

^R!l^cjs^#««A^e.^5^f-i■«sSl, S2---*^^M-rs 

J:^fC^|BliiJil$ixT?ai®^5^^2 0*^«fiR3^tTV% 

•5, ^i3, E8»d:®7tC:^-tlo(©®^2 2©*$:S£:;^ 

tt, R, G, BtC35^S!l3tl, R, G, BX'S-S^^^n 
«®JiiiES|5fC{i-by;<> h K^-r AS gi> Sg2, Sg 

tl3m. ■^lt6M(Z)=l^> K^-TA'C d (Cdi~C 

*fe^CO>y- l>^G-*^feffi!lO=3^> F^-r>''^Cd{C. 
tcg^^$4%Tv^S. z:®0!ltc;fev%Tliffi^«S!S4:3o® 

ilSGC03S^SI5:J}-<DP^{C#^S;t-5?SSfC'®#;?)^fP*n$4xT 

[0 0 2 9] 75;^, |^^i^B«>#?g®<DI^iW^cfe^^T», 6 

4 0X4 8 OlB^a)VGACO^-^{CoV^Tg^^Lfc*^ 

jK4 8 0 3tcG)NTSC5^^<Z)7^Utr®®, ^^£^15(5 7 
02(s:(Z)PAL:&^(D^l/lf®®, jfelESaSitl 1 2 5*<© 
HDTVT?^, :^ac^«ia6 0 0*<Z)SVGA, jfeac$8®t 
7 6 82^0[)XGA, mMmWLl 0 2 4:^<DE'NSm0M 



[0 0 3 0] tffgeni 5 $:«{ct5i^9 

6 i:mizm,mvr:Lmm:»m^fj:^mmm^^^*)m^x 
m7jKmm(D^miKmt:mmui/^iZ'^t>ii:xw^MX'^?>^ 

^izm^LX%Bi^\ 
[0 0 3 1] 



^mm(DmBm»tit^xmnm£^it s:^ < ^ is s 3 
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